Mutations in the cytosolic enzyme, superoxide dismutase 1, have been identified as the cause of motor neuron disease in a subset of cases of familial amyotrophic lateral sclerosis. It has been postulated that the injurious property of mutant enzyme resides in its propensity to aggregate or its propensity to catalyze deleterious, copper-mediated, chemistries. Aggregates of SOD1 have been identified, histologically, in neurons and astroglia of the spinal cords of SOD1-linked FALS patients and in transgenic mice that express these mutant proteins. In the present study, we have employed a technique used in detecting and quantifying aggregates of mutant huntingtin (cellulose acetate filtration) to examine the molecular characteristics of mutant SOD1 in three previously characterized transgenic mouse models of FALS. We show that the brains and spinal cords of these mice accumulate mutant SOD1 complexes that can be trapped by cellulose acetate filtration. The relative abundance of these structures increases dramatically with age. Although expressed to the same level in nonnervous tissues, mutant SOD1 was not found in high molecular weight structures. We conclude that some aspect of the biology of neural tissues (in a setting of declining motor neuron function) predisposes to the accumulation of high molecular weight complexes of mutant SOD1. © 2002 Elsevier Science (USA)
INTRODUCTION
Amyotrophic lateral sclerosis (ALS) presents as both sporadic and familial (FALS) illness. In a subset of FALS cases, mutations in Cu/Zn superoxide dismutase 1 (SOD1) have been identified as the cause (Rosen et al., 1993) . SOD1, a homodimeric enzyme, is the principal superoxide scavenging activity of the cytoplasm (McCord et al., 1969; Reaume et al., 1996) . To date, over 90 different mutations at more than 60 residues in Cu/Zn SOD1 have been linked to FALS (Andersen et al., 2000) . The vast majority of mutations are amino acid substitutions, but a few cause C-terminal truncations of the protein. Early studies of FALS-SOD1 enzymes, demonstrated that only a minority of mutations render the enzyme either totally inactive or severely unstable (Borchelt et al., 1994; Gurney et al., 1994; Borchelt et al., 1995; Wong et al., 1995; Ratovitski et al., 1999) . Moreover, mutant proteins do not exhibit evidence of dominant negative action toward the activity or stability of wild-type SOD1 subunits (Borchelt et al., 1995) . In transgenic mice, the hyperexpression of the G93A and G37R variants of FALS-SOD1 increases levels of superoxide scavenging activity, kills motor neurons, and causes muscle weakness (Gurney et al., 1994; Wong et al., 1995) .
The molecular mechanisms by which mutant SOD1 kills motor neurons has not been definitively delineated but there are three prevailing hypotheses: gain of peroxidase-like activity (Wiedau-Pazos et al., 1996) ; enhanced reaction with peroxynitrite (Beckman et al., 
